A new potent channel blocker: effects on glutamate responses at the crayfish neuromuscular junction.
The glutamate blocking action of 5-methyl-1-phenyl-2-(3-piperidinopropylamino)-hexane-1-ol (MLV-5860) was studied at the crayfish neuromuscular junction using electrophysiological techniques. The opener muscle of the dactyl in the first leg of the crayfish was used to examine the action of the drug on the glutamate response. MLV-5860 reduced the amplitude of repetitively-induced glutamate potentials in a dose-dependent manner at the crayfish neuromuscular junction and this reduction was time- and activity-dependent. The minimum effective concentration of MLV-5860 to reduce the glutamate response was estimated to be lower than 50 nM, and therefore MLV-5860 is the most powerful glutamate blocker known at the crayfish neuromuscular junction. Pretreatment of the muscle fiber with concanavalin A did not affect the action of MLV-5860. MLV-5860 reduced the amplitude of excitatory junctional potentials (EJPs) and increased the decay rate of extracellularly-recorded EJPs in a dose-dependent manner. Quisqualate responses were also reduced by this drug but the conductance increase of the muscle membrane induced by GABA was not affected. MLV-5860 did not cause a significant change in the input resistance of the opener muscle fiber at concentrations less than 10 microM. The action of the drug is possibly explained in part by the open channel block of the glutamate-activated ion channels. The forward rate constant for channel blockade was estimated from the difference between the decay rate constants of extracellular EJPs in the absence and presence of the drug and the estimated value was 6.5 +/- 1.4 X 10(7) M-1 s-1.